A new electro-optical approach to rapid assay of cell viability.
A new electro-optical (EO) approach was developed and applied to rapidly assay cell viability by using phage M13K07. Since phage M13K07 can replicate only in living bacteria and cannot replicate in the presence of inhibitors, the difference between the EO signals obtained in the presence and absence of the phage can be used as an important factor for evaluating cell viability. Variation in the electrophysical parameters of Escherichia coli XL-1 during its interaction with phage M13K07 was studied under exposure of the cells to various inhibitors of cellular metabolism. Significant changes in the EO signal were found during incubation of living E. coli cells with phage M13K07. At the same time, no changes were recorded during cell incubation with the phage after pretreatment of E. coli XL-1 cells with sodium azide, carbonyl cyanide 3-chlorophenyl hydrazone, chloramphenicol, and kanamycin. This finding can be explained by the decrease in the number of living cells in the culture after preliminary incubation with the chemical agents, and it was confirmed by colony counts by conventional plating onto solid LB medium before and after treatment of the cells with the inhibitors. The EO approach can be used as a rapid method for evaluation of the inhibitory effects of various chemical agents and drugs, and it has the potential for the study of the molecular mechanisms underlying cell death.